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OVERLOAD PROTECTION DEVICE AND
METHOD, STORAGE MEDIUM,
COMPRESSOR AND ELECTRIC APPLIANCE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s the United States national phase of

International Application No. PCT/CN2018/101336 filed
Aug. 21, 2018, and claims priority to Chinese Patent Appli-
cation No. 201710832181.8 filed Sep. 15, 2017, the disclo-

sures of which are hereby incorporated by reference in their
entirety.

BACKGROUND OF THE INVENTION

Field of the Invention

The present disclosure relates to overload protection and,
in some non-limiting embodiments, to an overload protec-
tion device and method, a storage medium, a compressor, an
clectric appliance, and a processor.

Description of the Related Art

An air conditionming system 1s a system that can control the
temperature, humidity, cleanliness and airflow speed of
indoor air. At present, for a compressor ol a household air
conditioning system, generally a current overload protector
and a temperature overload protector 1s needed to prevent
damage to a motor of the compressor due to overlarge
current or excessive exhaust gas temperature, thus ensuring
the compressor can operate normally. Moreover, a pressure
switch 1s needed to be welded at a high pressure side of the
air conditioning system. When the pressure of the high
pressure side exceeds the maximum allowable pressure of
the air conditioning system, the pressure switch 1s turned ofl
to make the compressor stop running to protect the pipeline
at the high pressure side.

SUMMARY

Other features and advantages of the present disclosure
will be set forth 1n the following description, and partially
become obvious from the description, or are understood by
implementing the present disclosure.

The technical solutions of the present disclosure are
turther described 1n detail below with reference to drawings
and embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic structural diagram of an overload
protection device according to embodiments of the present
disclosure:

FIG. 2 1s a schematic structural diagram of an overload
protection device according to embodiments of the present
disclosure:

In combination with the drawings, reference signs in the
embodiments of the present disclosure are as follows:

10—first overload protection mechanism; 11—pressure
sensing port; 12—pressure diaphragm; 13—transmission
rod; 14—microswitch; 20—second overload protection
mechanism (i.e., current and/or temperature overload pro-
tection mechanism);,; 21—heater; 22—temperature contact
piece; 23—temperature contact; 231—-stationary contact;
232—movable contact; 24—first terminal; 25—second ter-
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2

minal; 30—housing; 32—shell cover ({or example, metal
shell cover); 31—base (for example, heat resistant resin

base).

DETAILED DESCRIPTION

In order that the purposes, technical solutions and advan-
tages of the present disclosure are clearer, a clear and
complete description of technical solutions of the present
disclosure will be given below in combination with specific
embodiments of the present disclosure and corresponding
drawings. Apparently, the embodiments described below are
merely a part, but not all, of the embodiments of the present
disclosure. All other embodiments, obtained by those skilled
in the art based on the embodiments of the present disclosure
without any creative eflort, fall into the protection scope of
the present disclosure.

In some non-limiting embodiments, at least two types of
overload protectors may be needed to be used in an air
conditioning system to protect the air conditioning system.
Control processes of the overload protectors may be cum-
bersome, the design of the air conditioning system compli-
cated, and the cost of the air conditioning system high.

According to some non-limiting embodiments of the
present disclosure, an overload protection device 1s pro-
vided. FIG. 1 1s a schematic structural diagram of an
overload protection device according to some non-limiting
embodiments of the present disclosure. In some non-limiting
embodiments, the overload protection device comprises a
first overload protection mechanism 10 and a second over-
load protection mechanism 20.

In some non-limiting embodiments, the first overload
protection mechanism 10 1s configured to provide overload
protection for a pressure of a compressor to be protected.

In some non-limiting embodiments, the first overload
protection mechanism 10 comprises a pressure diaphragm
12, a transmission rod 13 and a control switch.

In some non-limiting embodiments, a first end of the
transmission rod 13 1s adaptively 1n contact with the pres-
sure diaphragm 12, and a second end of the transmission rod
13 1s adaptively 1n contact with a control end of the control
switch.

In some non-limiting embodiments, at least one fixed end
of the control switch 1s adaptively connected to a power
supply end of the compressor to be protected through the
second overload protection mechamism 20.

Therefore, the pressure diaphragm, the transmission rod
and the control switch are adaptively arranged, and pressure
overload protection may be realized. Furthermore, the struc-
ture of the first overload protection mechanism 10 1s simple,
and the reliability of control of the first overload protection
mechanism 10 1s high.

In some non-limiting embodiments, the pressure dia-
phragm 12 comprises a metal diaphragm.

Thus, the touch sensitivity 1s high, and the reliability 1s
high by using the metal diaphragm as the pressure dia-
phragm.

In some non-limiting embodiments, the control switch
comprises a microswitch 14.

In some non-limiting embodiments, a first fixed end 141
ol the microswitch 14 1s connected to a shell cover 32 of a
housing 30. A second fixed end 142 of the microswitch 14
1s adaptively connected to the power supply end PD of the
compressor to be protected through a heater 21 and a first
terminal 24.

Thus, the reaction sensitivity 1s high, and the accuracy 1s
high by using the microswitch as the control switch.
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In some non-limiting embodiments, the first overload
protection mechanism 10 further comprises a pressure sens-
ing port 11.

In some non-limiting embodiments, the pressure sensing,
port 11 1s adaptively disposed with the pressure diaphragm
12 and 1s configured to allow the refrigerant vapor of an
exhaust end ED of the compressor to be protected to pass
and arrive at the pressure diaphragm 12. The pressure
diaphragm 12 1s deformed to force the transmission rod 13
to move, and the movement of the transmission rod 13 turns
on or turns ofl the control switch.

In some non-limiting embodiments, the high pressure
refrigerant vapor acts on the metal pressure diaphragm
through the pressure sensing port to deform the diaphragm.
The deformed diaphragm forces the transmission rod to
move, thus turning on or turning off the microswitch.

Thus, through the adaptive arrangement of the pressure
sensing port: on one hand, the other elements 1n the first
overload protection mechamsm are protected; and on the
other hand, the pressure diaphragm conveniently senses the
exhaust pressure of the compressor. The structure 1s reason-
able, and the control reliability 1s high.

In some non-limiting embodiments, 1n a case where the
device further comprises the housing 30, the pressure sens-
ing port 11 1s adaptively disposed at a position of the housing
30 opposite to the pressure diaphragm 12.

Thus, the structure 1s reasonable as the pressure sensing
port 1s disposed at the position of the housing opposite to the
pressure diaphragm.

In some non-limiting embodiments, the pressure sensing
port 11 communicates with the external environment of the
first overload protection mechanism 10, and other parts of
the first overload protection mechanism 10 other than the
pressure sensing port 11 are all sealed.

For example, the pressure sensing port of the pressure
overload protector may communicate with the outside, and
other positions of the pressure overload protector other than
the pressure sensing port are all sealed.

Thus, the pressure sensing port communicates the pres-
sure sensing port with the outside and the other elements 1n
the first overload protection mechanism are sealed. The first
overload protection mechanism 1s compact in structure and
convenient 1n pressure sensing, which 1s beneficial for
improving the sensing reliability.

In some non-limiting embodiments, the second overload
protection mechanism 20 1s configured to provide overload
protection on at least one of the temperature or the current
of the compressor to be protected.

For example, the overload protection device i1s an inte-
grated pressure, temperature and current overload protector
for air conditioner. The overload protector integrates the
overload protection of pressure, temperature, current, and
the like. Thus, the problems that the air conditioning system
has excessive overload protectors and that the overload
protection control 1s complicated are solved.

Thus, the first overload protection mechanism provides
the pressure protection, and the second overload protection
mechanism provides the protection of at least one of the
temperature or the current of. The overload protection of
pressure, temperature, current, and the like 1s integrated. The
problems that the air conditioning system has excessive
overload protectors and that the overload protection control
1s complicated are solved. The control process 1s simplified,
and the structure 1s also simplified.

In some non-limiting embodiments, the second overload
protection mechanism 20 comprises at least one of a heater
21 or a temperature contact piece 22.
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In some non-limiting embodiments, at least one connec-
tion end of the heater 21 i1s adaptively connected to the
power supply end of the compressor to be protected.

In some non-limiting embodiments, the heater 21 com-
prises a resistance wire.

For example, the heater itself 1s a resistance wire, which

generates heat due to the thermal effect of the current. It can
be seen from P=I**R that in a case where the voltage is
constant and the current I increases, the heating power P of
the resistance wire increases. In a case where the current
reaches the maximum allowable current, the heat generated
by the resistance wire makes a bimetal piece or a trimetal
piece deform and disconnect from a temperature contact.

Thus, the structure 1s simple, and the reliability of current
sensing 1s high by using the resistance wire as the heater.

In some non-limiting embodiments, at least one contact
end of the temperature contact piece 22 1s adaptively con-
nected to the power supply end of the compressor to be
protected through a temperature contact 23 which 1s adap-
tively disposed with the temperature contact piece 22.

Thus, the overload protection of the current and the
temperature 1s realized through the adaptive arrangement of
the heater and the temperature contact piece. The structure
1s stmple, and the reliability 1s high.

In some non-limiting embodiments, the temperature con-
tact piece 22 comprises a bimetal piece or a trimetal piece.
The temperature contact piece 22 1s configured to deform
when being heated, based on the environment temperature
of the compressor to be protected, and/or the current of the
motor ol the compressor to be protected, thus connecting to
or disconnecting from the temperature contact 23.

For example, the external temperature of the overload
protector 1s abnormally high. In a case where the external
temperature exceeds the maximum allowable temperature,
the temperature and the deformation of the bimetal piece (or
the trimetal piece) increases, so that the bimetal piece
disconnects from the temperature contact. In a case where
the temperature 1s lower than a set lower temperature limat,
the bimetal piece connects to the temperature contact.

In some non-limiting embodiments, the metal contact
piece comprises a bimetal piece or a trimetal piece. The
functions of the bimetal piece and the trimetal piece are the
same, and the trimetal piece 1s more sensitive. As a result,
the trimetal piece gradually replaces the bimetal piece.

For example, since the bimetal piece or the trimetal piece
1s formed by laminating two or three metals with different
thermal expansion coellicients, one side of the bimetal piece
or the trimetal piece 1s bent, due to the difference of
extension caused by the different thermal expansion coetl-
cients during heating, to connect to or disconnect from the
temperature contact point.

Thus, the sensitivity to temperature i1s high, and the
reliability 1s high by using the bimetal piece or the trimetal
piece as the temperature contact piece.

In some non-limiting embodiments, the temperature con-
tact 23 comprises a stationary contact 231 and a movable
contact 232.

In a more optional specific example, the stationary contact
231 1s adaptively connected to one end of a second terminal
25.

In some non-limiting embodiments, the movable contact
232 1s adaptively connected to a second contact end of the
temperature contact piece 22.

In a more optional specific example, a first contact end of
the temperature contact piece 22 1s adaptively disposed on a
shell wall of the shell cover 32 of the housing 30.
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Thus, through the adaptive arrangement of the stationary
contact and the movable contact, the contact or disconnec-
tion of the temperature contact piece and the temperature
contact 1s more convement. The reliability and sensitivity of
the temperature control are improved.

The shell cover 32 1s 1n a shape of a cylinder or a
quadrangular prism.

Thus, the overload protection device 1s applied to various
occasions with the shell cover of various shapes. The
application range 1s wide, the use flexibility 1s good, and the
versatility 1s high.

In some non-limiting embodiments, the second overload
protection mechanism 20 further comprises the first terminal
24 and the second terminal 25.

In some non-limiting embodiments, the first terminal 24
and the second terminal 25 are adaptively connected to the
power supply end of the compressor to be protected, respec-
tively.

In an optional specific example, a first connection end of
the heater 21 1s adaptively connected to the first overload
protection mechanism 10. A second connection end of the
heater 21 1s adaptively connected to the first terminal 24.

In some non-limiting embodiments, the first contact end
of the temperature contact piece 22 1s fixedly disposed. The
second contact end of the temperature contact piece 22 1s
adaptively connected to the second terminal 25 through the
temperature contact 23.

Thus, through the adaptive arrangement of the terminals,
the connection between the overload protection device and
the compressor 1s more convenient, safe and reliable.

In some non-limiting embodiments, the first terminal 24
and the second terminal 235 are respectively mserted 1nto a
base 31 of the housing 30 and protrude from the housing 30.

Thus, through the adaptive arrangement of the terminals
and the housing, the mounting stability and the mounting
reliability of the terminals are improved.

In some non-limiting embodiments, the first overload
protection mechanism 10 and the second overload protection
mechanism 20 are integrally disposed.

In some non-limiting embodiments, the first overload
protection mechanism 10 and the second overload protection
mechanism 20 are disposed in series.

For example, the overload protection of pressure, tem-
perature, current, and the like are integrated. The problems
that the air conditioning system has excessive overload
protectors, the overload protection control of the air condi-
tioming system 1s complicated, and the components of the air
conditioning system components are complicated and
numerous are solved. The number of overload protection
components of the air conditioning system 1s decreased, and
the overload protection control of the air conditioning sys-
tem 1s simplified.

Theretfore, through the integrated arrangement, the serial
arrangement and the like of the first overload protection
mechanism and the second overload protection mechanism,
various control modes such as integrated control and linkage
control of overload protection of pressure, temperature,
current and the like are realized. The control process 1is
simpler, and the control structure 1s simpler.

In some non-limiting embodiments, the overload protec-
tion device also comprises the housing 30.

In some non-limiting embodiments, the first overload
protection mechanism 10 and the second overload protection
mechanism 20 are adaptively installed 1n the housing 30,
respectively.

In some non-limiting embodiments, the housing 30 1s
filled with an inert gas.
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For example, the housing 30 i1s filled with an inert gas
such as helium gas or neon gas and the like to provide arc
extinguishing and heat conduction protection for at least one
of the first overload protection mechanism 10 or the second
overload protection mechanism 20.

For example, the pressure, temperature and current over-
load protector 1s filled with an inert gas to achieve arc
extinguishing and heat conduction.

Thus, through the adaptive arrangement of the housing,
the first overload protection mechanism and the second
overload protection mechanism are accommodated and pro-
tected. The adaptive arrangement of the housing i1s also
beneficial for improving the reliability and safety of the
overload protection and the operation of the compressor.

In some non-limiting embodiments, the base 31 com-
prises a base 31 and a shell cover 32.

In some non-limiting embodiments, the base 31 com-
prises a heat resistant resin base.

In some non-limiting embodiments, the shell cover 32
comprises a metal shell.

For example, 1n the internal structure of such a pressure,
temperature and current overload protector, a pressure con-
troller, the heater and the metal contact piece are disposed in
the metal shell in a shape of cylinder or quadrangular prism
and the heat resistant resin (for example, high temperature
resistant resin) base. In some non-limiting embodiments, the
pressure controller 1s a pressure overload protector.

Thus, by using heat resistant resin material as the base and
using metal material as the shell cover, it 1s beneficial for
improving the satety and the reliability of the protection of
the first overload protection mechanism and the second
overload protection mechanism.

A large number of tests and verfication prove that, the
technical solutions of the present embodiments, 1n which the
overload protections of pressure, temperature, current and
the like are integrated, solve the problems that the air
conditioning system has excessive overload protectors and
that the overload protection control 1s complicated, and
make the control process simple.

According to some non-limiting embodiments of the
present disclosure, an overload protection method corre-
sponding to the overload protection device 1s also provided.
The overload protection method comprises: providing over-
load protection for the pressure of the compressor to be
protected by using the overload protection device described
above; and/or, providing overload protection for at least one
of temperature or current of the compressor to be protected
by using the overload protection device described above.

For example, 1n the air conditioning system, the overload
protector replaces the temperature and current overload
protectors 1n the compressor and the pressure controller
disposed on the pipeline between exhausting gases and a
condenser. In a refrigeration or heating mode, i1 the current
ol a motor passing through the compressor continues to be
too high, the heater 1in the overload protector will generate
heat. The bimetal piece 1s heated to deform to disconnect
from the temperature contact to make the overload protector
turn off.

For example, the overload protection device 1s an 1inte-
grated pressure, temperature and current overload protector
for air conditioner. The overload protector integrates the
overload protection of pressure, temperature, current and the
like, thereby solving the problems that the air conditioning
system has excessive overload protectors and that the over-
load protection control 1s complicated.

Thus, by means of the pressure protection of the first
overload protection mechanism, and the protection of at
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least one of the temperature or the current of the second
overload protection mechanism, the overload protection of
pressure, temperature, current and the like 1s integrated. The
problems that the air conditioning system has excessive
overload protectors and that the overload protection control
1s complicated are solved. The control process 1s simplified,
and the structure 1s also simplified.

In some non-limiting embodiments, providing overload
protection for the pressure of the compressor to be protected
comprises: 1n a case where the pressure of refrigerant vapor
at the exhaust end of the compressor to be protected exceeds
a set pressure range, the pressure diaphragm 12 in the first
overload protection mechamism 10 deforms to force the
transmission rod 13 to move to turn off the control switch,
thus achieving the pressure overload protection of the refrig-
erant vapor of the compressor to be protected.

Thus, by means of the adaptive arrangement of the
pressure diaphragm, the transmission rod and the control
switch, pressure overload protection 1s realized. Further-
more, the structure 1s simple, and the control reliability 1s
high.

In some examples, the providing overload protection for
at least one of temperature or current of the compressor to
be protected comprises: 1 a case where an environment
temperature of the compressor to be protected exceeds a set
temperature range, a temperature contact piece 22 i the
second overload protection mechanism 20 deforms to dis-
connect from the temperature contact 23, thus achieving the
temperature overload protection of the compressor to be
protected.

In some non-limiting embodiments, the performing over-
load protection on at least one of temperature and current of
the compressor to be protected further comprises: 1n a case
where the current of a motor of the compressor to be
protected exceeds a set current range, a heater 21 1n the
second overload protection mechanism 20 generates heat to
deform the temperature contact piece 22 to make the tem-
perature contact piece 22 disconnect from the temperature
contact 23, thus achieving the current overload protection of
the compressor to be protected.

For example, 1n a refrigeration mode, 1n a case where the
external environment 1s too high and exceeds the allowable
use range, or a condenser 1s dirty, or the rotating speed of a
draught fan at high pressure side 1s too low, the exhaust gas
temperature will increase, or the exhaust gas pressure will
rise. In a case where the exhaust gas temperature rises to the
maximum allowable upper temperature limit (for example,
the allowable use range of the exhaust gas temperature may
be 105° C.-135° C.), or the exhaust gas pressure exceeds the
maximum allowable upper pressure limit (for example, the
allowable use range of the exhaust gas pressure may be 3.8
MPa-4.8 MPa) of the system, the control switch 1s turned
ofl, or the bimetal piece i1s heated to deform to disconnect
from the temperature contact. Thus, the overload protector
will turn off to make the compressor stop running to protect
the motor of the compressor, the housing of the compressor
and the system pipeline from being damaged by high
temperature or high pressure.

For example, in a heating mode, 1n a case where the
exhaust gas temperature exceeds the maximum allowable
temperature upper limit (105° C.-135° C.), or the exhaust
gas pressure exceeds the maximum allowable pressure upper
limit (3.8 MPa-4.8 MPa) of the system, the overload pro-
tector will turn ofl to make the compressor stop running to
protect the motor of the compressor, the housing of the
compressor and the system pipeline from being damaged by
high temperature or high pressure.
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Thus, through the adaptive arrangement of the heater and
the temperature contact piece, the overload protection of
current and temperature 1s realized. The structure 1s simple,
and the reliability 1s high.

In some non-limiting embodiments, the overload protec-
tion method further comprises: only in a case where the
pressure of relfrigerant vapor does not exceed the set pres-
sure range, the environment temperature does not exceed the
set temperature range, and the current of the motor does not
exceed the set current range, the compressor to be protected
1s powered and running.

For example, such an integrated pressure, temperature and
current overload protector 1s a serial overload protector. As
long as one of the pressure, the current and the temperature
exceeds corresponding allowable use range, the overload
protector will turn ofl. Only 1n a case where the pressure, the
current and the temperature are each recovered to be within
corresponding allowable use range, the overload protector

will be turned on again.

For example, the overload protector 1s disposed in the
compressor of an air conditioner. After the compressor of the
air conditioner 1s turned on, 1n a case where the temperature
of the external environment 1s within the allowable range,
and the exhaust gas pressure and the current of the motor of
the compressor are normal, the overload protector does not
disconnect, and the compressor runs normally.

Therefore, through the integrated arrangement, the serial
arrangement and the like of the first overload protection
mechanism and the second overload protection mechanism,
various control modes such as integrated control and linkage
control of overload protection of pressure, temperature,
current and the like are realized. The control process 1is
simpler, and the control structure 1s simpler.

The processing and functions implemented by the method
of the embodiments substantially correspond to those of the
foregoing embodiments, principles and examples of the
device shown 1n FIG. 1 to FIG. 2. Theretfore, for parts that
are not described 1n detail in the description of the method
of the embodiments, reference may be made to relevant
description 1n the foregoing embodiments, and no repeated
description 1s given herein.

A large number of tests and verification prove that, the
technical solutions of the present embodiments, 1n which the
overload protections of pressure, temperature, current and
the like are integrated, reduce the number of overload
protection components of the air conditioning system and
solve the problem that the air conditioning system has
excessive overload protectors.

According to embodiments of the present disclosure, a
storage medium corresponding to the overload protection
method 1s also provided. A plurality of mstructions 1s stored
in the storage medium, and the plurality of instructions are
configured to be loaded by a processor to execute the
overload protection method described above.

The processing and functions implemented by the storage
medium of the embodiments substantially correspond to
those of the foregoing embodiments, principles and
examples of the method. Therefore, for parts that are not
described 1n detail 1n the description of the storage medium
of the embodiments, reference may be made to relevant
description 1n the foregoing embodiments, and no repeated
description 1s given herein.

A large number of tests and verification prove that, the
technical solutions of the present embodiments, 1n which the
overload protections of pressure, temperature, current and
the like are integrated, simplify the overload protection
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control of the air conditioning system and solve the problem
that the overload protection control of the air conditioning,
system 1s cumbersome.

According to embodiments of the present disclosure, a
compressor corresponding to the overload protection device
or the overload protection method 1s also provided. The
compressor comprises the overload protection device
described above. In some non-limiting embodiments, the
compressor comprises a memory configured to store a
plurality of mstructions; and a processor configured to load
the plurality of instructions stored 1n the memory to execute
the overload protection method described above.

In some non-limiting embodiments, the compressor com-
prises a rotor type invariable frequency compressor or a
vortex type ivariable frequency compressor.

For example, the overload protector 1s disposed 1n a top
shell or a high pressure chamber of the rotor type invariable
frequency compressor or the vortex type invariable fre-
quency compressor.

In some non-limiting embodiments, the overload protec-
tion device 1s adaptively installed 1n the top shell or the high
pressure chamber of the compressor and 1s connected in
series with a main circuit of the motor of the compressor.

For example, such an overload protector 1s adapted to be
installed 1n the rotor type invariable frequency compressor
or other compressors (for example, a vortex type compressor
and the like) with different operation modes. For example,
such an overload protector 1s installed at the top or 1n the
high pressure chamber of the compressor, that 1s, installed at
a high pressure side, and connected 1n series with the main
circuit of the motor of the compressor.

The processing and functions implemented by the com-
pressor ol the embodiments substantially correspond to
those of the foregoing embodiments, principles and
examples of the method. Therefore, for parts that are not
described 1in detail 1n the description of the compressor of the
embodiments, reference may be made to relevant descrip-
tion 1n the foregoing embodiments, and no repeated descrip-
tion 1s given herein.

A large number of tests and verification prove that, the
technical solutions of the present embodiments, 1n which the
overload protections of pressure, temperature, current and
the like are integrated, solve the problem that the air
conditioning system has complicated and numerous parts
and components. The structure 1s simplified, and the cost 1s
reduced.

According to embodiments of the present disclosure, an
clectric appliance corresponding to the compressor 1s also
provided. The appliance comprises the compressor
described above.

In some non-limiting embodiments, the electrical appli-
ance comprises at least one of an air conditioner, a refrig-
erator, or a water heater.

In some non-limiting embodiments, the overload protec-
tion device used by the air conditioner 1s an integrated
pressure, temperature and current overload protector for air
conditioner. The overload protector integrates the overload
protection of pressure, temperature, current and the like,
thereby solving the problems that the air conditioning sys-
tem has excessive overload protectors and that the overload
protection control 1s complicated.

In such a pressure, temperature and current overload
protector, the pressure controller, the heater and the metal
contact piece are installed 1n the metal shell 1n a shape of the
cylinder or quadrangular prism and the heat resistant resin
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(for example, high temperature resistant resin) base. In some
non-limiting embodiments, the pressure controller 1s a pres-
sure overload protector.

In some non-limiting embodiments, the pressure sensing,
port of the pressure overload protector communicates with
the outside, and other positions of the pressure overload
protector other than the pressure sensing port are all sealed.

In some non-limiting embodiments, the pressure, tem-
perature and current overload protector 1s filled with an inert
gas to achieve arc extinguishing and heat conduction.

In some non-limiting embodiments, the metal contact
piece comprises a bimetal piece (or a trimetal piece). The
functions of the bimetal piece and the trimetal piece are the
same, and the trimetal piece 1s more sensitive. As a result,
the trimetal piece gradually replaces the bimetal piece.

Since the bimetal piece or the trimetal piece 1s formed by
laminating two or three metals with different thermal expan-
s1on coellicients, one side of the bimetal piece or the trimetal
piece 1s bent, due to the diflerence of extension caused by the
different thermal expansion coetlicients during heating, to
connect to or disconnect from the temperature contact point.
In a case where the external temperature of the overload
protector 1s abnormally high, and exceeds the maximum
allowable temperature, the temperature and the deformation
of the bimetal piece (or the trimetal piece) increases, so that
the bimetal piece disconnects from the temperature contact.
In a case where the temperature 1s lower than a set lower
temperature limit, the bimetal piece connects to the tem-
perature contact.

In some non-limiting embodiments, the heater itself 1s a
resistance wire, which generates heat due to the thermal
effect of the current. It can be seen from P=I"*R that in a
case¢ where the voltage 1s constant and the current I
increases, the heating power P of the resistance wire
increases. In a case where the current reaches the maximum
allowable current, the heat generated by the resistance wire
makes a bimetal piece or a trimetal piece deform and
disconnect from a temperature contact.

In some non-limiting embodiments, the high pressure
refrigerant vapor acts on the metal pressure diaphragm
through the pressure sensing port to deform the diaphragm.
The deformed diaphragm forces the transmission rod to
move, thus turning on or turning off the micro switch.

In some non-limiting embodiments, such an integrated
pressure, temperature and current overload protector 1s a
serial overload protector. As long as one of the pressure, the
current and the temperature exceeds corresponding allow-
able use range, the overload protector will turn off. Only 1n
a case where the pressure, the current and the temperature
are each recovered to be within corresponding allowable use
range, the overload protector will be turned on again.

In some non-limiting embodiments, such an overload
protector 1s adapted to be installed in the rotor type 1nvari-
able frequency compressor or other compressors (for
example, a vortex type compressor and the like) with
different operation modes. For example, such an overload
protector 1s installed at the top or in the high pressure
chamber of the compressor, that 1s, installed at a high
pressure side, and connected 1n series with the main circuit
of the motor of the compressor.

In some non-limiting embodiments, the overload protec-
tor 1s applied to be 1n the iterior of the top shell or the high
pressure chamber of the rotor type invaniable frequency
compressor and the vortex type invariable frequency com-
Pressor.

In some non-limiting embodiments, the overload protec-
tor 1s disposed 1n the compressor of an air conditioner. After
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the compressor of the air conditioner 1s turned on, 1n a case
where the temperature of the external environment 1s within
the allowable range, and the exhaust gas pressure and the
current of the motor of the compressor are normal, the
overload protector does not disconnect, and the compressor
runs normally.

In some non-limiting embodiments, in a refrigeration
mode, 1n a case where the external environment 1s too high
and exceeds the allowable use range, or a condenser 1s dirty,
or the rotating speed of a draught fan at high pressure side
1s too low, the exhaust gas temperature will increase, or the
exhaust gas pressure will rise. In a case where the exhaust
gas temperature rises to the maximum allowable upper
temperature limit (for example, the allowable use range of
the exhaust gas temperature may be 105° C.-135° C.), or the
exhaust gas pressure exceeds the maximum allowable upper
pressure limit (for example, the allowable use range of the
exhaust gas pressure may be 3.8 MPa-4.8 MPa) of the
system, the control switch 1s turned ofl, or the bimetal piece
1s heated to deform to disconnect from the temperature
contact. Thus, the overload protector will turn off to make
the compressor stop running to protect the motor of the
compressor, the housing of the compressor and the system
pipeline from being damaged by high temperature or high
pressure.

In some non-limiting embodiments, in a heating mode, 1n
a case where the exhaust gas temperature exceeds the
maximum allowable temperature upper limit (105° C.-135°
C.), or the exhaust gas pressure exceeds the maximum
allowable pressure upper limit (3.8 MPa-4.8 MPa) of the
system, the overload protector will turn off to make the
compressor stop running to protect the motor of the com-
pressor, the housing of the compressor and the system
pipeline from being damaged by high temperature or high
pressure.

In an optional example, 1n a refrigeration or heating mode,
if the current of a motor passing through the compressor
continues to be too high, the heater in the overload protector
will generate heat. The bimetal piece 1s heated to deform to
disconnect from the temperature contact to make the over-
load protector turn ofl.

It can be seen that 1n the air conditioning system, such an
overload protector replaces the temperature and current
overload protectors in the compressor and the pressure
controller disposed on the pipeline between exhausting
gases and a condenser.

The processing and functions implemented by the electric
appliance of the embodiments substantially correspond to
those of the {foregoing embodiments, principles and
examples of the compressor. Therefore, for parts that are not
described 1n detail 1in the description of the electric appliance
of the embodiments, reference may be made to relevant
description 1n the foregoing embodiments, and no repeated
description 1s given herein.

A large number of tests and verification prove that, in the
technical solutions of the present disclosure, the overload
protector integrating the overload protection of pressure,
temperature and current and the like replaces the tempera-
ture and current overload protectors and the pressure con-
troller disposed on the pipeline between exhausting gases
and a condenser 1n the air conditioning system. The protec-
tion structure and the protection process of the air condi-
tiomng system are simplified, and the user experience 1s
improved.

In summary, those skilled in the art will readily under-
stand that the above advantageous modes may be freely
combined and superimposed without contlict.
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The above descriptions are merely embodiments of the
present disclosure and are not configured to limit the present
disclosure. The present disclosure may have various changes
and modifications for those skilled in the art. Any modifi-
cations, equivalent substitutions, improvements and the like,
made within the spirit and scope of the present disclosure,
should fall 1n the scope of the claims of the present disclo-
sure.

INDUSTRIAL APPLICABILITY

In the technical solutions of the present disclosure, by
means of the integrated arrangement of the overload pro-
tection structure of pressure, temperature and current, the
problem that the air conditioning system needs to use at least
two overload protectors to protect complete machine pro-
tection 1s solved. The defects of a cumbersome control
process, complicated structure and high cost are accordingly
overcome, and the beneficial effects of simple control pro-
cess, simple structure and low cost are achieved.

The mvention claimed 1s:

1. An overload protection device, comprising: a first
overload protection mechanism and a second overload pro-
tection mechanism, wherein:

the first overload protection mechanism 1s configured to

provide overload protection for a pressure of a com-
pressor to be protected, and comprises a pressure
sensing port, a pressure diaphragm, a transmission rod
and a control switch; and,

the second overload protection mechanism 1s configured

to provide overload protection for at least one of a
temperature or a current of the compressor to be
protected, and comprises a heater and a temperature
contact piece, wherein:

a first end of the transmission rod 1s adaptively in contact

with the pressure diaphragm;

a second end of the transmission rod 1s adaptively 1n

contact with a control end of the control switch;

at least one fixed end of the control switch 1s adaptively

connected to a power supply end of the compressor to
be protected through the heater;

the pressure sensing port 1s configured to allow refrigerant

vapor of an exhaust end of the compressor to be
protected to pass through and arrive at the pressure
diaphragm, wherein the refrigerant vapor deforms the
pressure diaphragm to force the transmission rod to
move towards the control switch so as to turn off the
control switch, or move away the control switch so as
to turn on the control switch; and

at least one contact end of the temperature contact piece

1s adaptively connected to the power supply end of the
compressor to be protected through a temperature con-
tact adaptively disposed with the temperature contact
piece.

2. The overload protection device according to claim 1,
further comprising a housing, wherein

the first overload protection mechanism and the second

overload protection mechanism are adaptively installed
in the housing, respectively.

3. The overload protection device according to claim 2,
wherein the housing comprises a base and a shell cover,
wherein the housing has one or more of the following
features:

the base comprises a heat resistant resin base;

the shell cover comprises a metal shell.

4. The overload protection device according to claim 2,
wherein the housing 1s filled with an 1ert gas.
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5. The overload protection device according to claim 2,
wherein the first overload protection mechanism and the
second overload protection mechanism are integrally dis-
posed or, are disposed 1n series.

6. The overload protection device according to claim 1,
wherein

the overload protection device comprises a housing, the
pressure sensing port 1s adaptively disposed at a posi-
tion of the housing opposite to the pressure diaphragm;

the pressure sensing port communicates with an external
environment of the first overload protection mecha-
nism, and other parts of the first overload protection
mechanism other than the pressure sensing port are all
sealed.

7. The overload protection device according to claim 1,
wherein the overload protection device has one or more of
the following features:
the pressure diaphragm comprises a metal diaphragm;
the control switch comprises a microswitch.

8. The overload protection device according to claim 1,
wherein the second overload protection mechamsm further
comprises: a first terminal and a second terminal, wherein:

the first terminal and the second terminal are adaptively
connected to the power supply end of the compressor to
be protected, respectively;

wherein the overload protection device has one or more of
the following features:

a first connection end of the heater 1s adaptively con-
nected to the at least one fixed end of the control switch
of the first overload protection mechanism, and a
second connection end of the heater 1s adaptively
connected to the first terminal;

a first contact end of the temperature contact piece 1s
fixedly disposed, and a second contact end of the
temperature contact piece 1s adaptively connected to
the second terminal through the temperature contact.

9. The overload protection device according to claim 8,
wherein the overload protection device has one or more of
the following features:
the heater comprises a resistance wire;
the temperature contact piece comprises a bimetal piece

or a trimetal piece, the temperature contact piece 1s
configured to deform when being heated, based on at
least one of an environment temperature of the com-
pressor to be protected or a current of a motor of the
compressor to be protected, to connect to or disconnect
from the temperature contact;

the temperature contact comprises a stationary contact
and a movable contact, wherein the temperature contact
has one or more of the following features: the station-
ary contact 1s adaptively disposed with one end of the
second terminal, the movable contact 1s adaptively
disposed with the second contact end of the tempera-
ture contact.

10. The overload protection device according to claim 8,
wherein the overload protection device comprises a housing,
the overload protection device has one or more of the
following features:

the first terminal and the second terminal are respectively
inserted 1mto a base of the housing and protrude from
the housing;

the first contact end of the temperature contact piece 1s
adaptively disposed on a shell wall of a shell cover of
the housing, wherein the shell cover 1s 1n a shape of a
cylinder or a quadrangular prism.

5

10

15

20

25

30

35

40

45

50

55

60

65

14

11. An overload protection method by using the overload
protection device according to claim 1, comprising one or
more of the following steps:

providing the overload protection for the pressure of the

compressor to be protected;

providing the overload protection for at least one of the

temperature or the current of the compressor to be
protected.

12. The overload protection method according to claim
11, wherein the overload protection method has one or more
of the following features:

providing the overload protection for the pressure of the

compressor to be protected comprises:
1in a case where a pressure of the refrigerant vapor from an
exhaust end of the compressor to be protected exceeds
a set pressure range, the pressure diaphragm in the first
overload protection mechanism deforms to force the
transmission rod to move to turn off the control switch,
so as to provide overload protection for the pressure of
the refrigerant vapor of the compressor to be protected;

providing the overload protection for at least one of the
temperature or the current of the compressor to be
protected comprises one or more of the following steps:

in a case where an environment temperature of the
compressor to be protected exceeds a set temperature
range, a temperature contact piece 1n the second over-
load protection mechanism deforms to disconnect from
a temperature contact, so as to provide the overload
protection for the temperature of the compressor to be
protected;

in a case where the current of a motor of the compressor

to be protected exceeds a set current range, a heater 1n
the second overload protection mechanism generates
heat to deform the temperature contact piece and dis-
connect from the temperature contact, so as to provide
the overload protection for the current of the compres-
sor to be protected.

13. The overload protection method according to claim
12, further comprising:

in a case where the pressure of the refrigerant vapor does

not exceed the set pressure range, an environment
temperature does not exceed the set temperature range,
and the current of the motor does not exceed the set
current range, the compressor to be protected 1s pow-
ered and running.

14. A storage medium comprising at least one non-
transitory computer-readable medium including one or more
instructions, that when executed by at least one processor,
cause the at least one processor to:

execute the overload protection method according to

claim 11.

15. A processor configured to run a program to execute the
overload protection method according to claim 11.

16. A compressor, comprising:

a memory configured to store a plurality of instructions;

and

a processor configured to load the plurality of instructions

to execute the overload protection method according to
claim 11,

wherein the compressor 1s the same as the compressor to

be protected.

17. A compressor, comprising

an overload protection device

comprising: a first overload protection mechanism and a

second overload protection mechanism, wherein:

the first overload protection mechanism 1s configured to

provide overload protection for a pressure of the com-
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pressor, and comprises a pressure sensing port, a pres-
sure diaphragm, a transmission rod and a control
switch; and,

the second overload protection mechanism 1s configured
to provide overload protection for at least one of a
temperature or a current of the compressor, and com-

prises a heater, and a temperature contact piece,
wherein:

a first end of the transmission rod 1s adaptively 1n contact
with the pressure diaphragm;

a second end of the transmission rod 1s adaptively in
contact with a control end of the control switch;

at least one fixed end of the control switch 1s adaptively

connected to a power supply end of the compressor
through the heater;

the pressure sensing port 1s configured to allow refrigerant
vapor of an exhaust end of the compressor to pass
through and arrive at the pressure diaphragm, wherein
the refrigerant vapor deforms the pressure diaphragm to
force the transmission rod to move towards the control
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switch so as to turn off the control switch, or move
away the control switch so as to turn on the control
switch; and

at least one contact end of the temperature contact piece
1s adaptively connected to the power supply end of the
compressor through a temperature contact adaptively
disposed with the temperature contact piece.

18. The compressor according to claim 17, wherein the

compressor has one or more of the following features:

the compressor comprises a rotor type invariable ire-

quency compressor or a vortex type invariable fre-
quency compressor;

the overload protection device 1s adaptively installed 1n a
top shell or a high pressure chamber of the compressor
and 1s connected 1n series with a main circuit of a motor
of the compressor.

19. An electric appliance, comprising: the compressor

according to claim 17.

20. The celectrical appliance according to claim 19,

wherein the electrical appliance comprises at least one of an
20 air conditioner, a relrigerator or a water heater.

G s x ex e
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